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1
CLUTCH FOR TORQUE-EXERTING DEVICE

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates to a torque-exerting device
and, more particularly, to a clutch for a torque-exerting
device.

2. Related Prior Art

There are various torque-exerting devices such as screw-
drivers and wrenches. These torque-exerting devices can be
classified 1nto hand tools and automatic tools. The automatic
tools can be classified into pneumatic and electric tools. Some
of the torque-exerting devices include clutches to transmuit
predetermined values of torque.

The clutches can be classified into a ratchet-type and a
ball-type. A ratchet-type of clutch includes a movable ele-
ment and a rotatable element. The movable element includes
ratchets for releasable engagement with ratchets of the rotat-
able element. In use, the movable element 1s placed 1n a
handle for example so that the former 1s movable up and down
in the latter. The rotatable element 1s placed in the handle so
that the former 1s rotatable 1n the latter. The rotatable element
1s engaged with a bit. A predetermined value of torque can be
transierred to the bit from the handle via the clutch. Under the
predetermined value of torque, the ratchets of the movable
clement are engaged with the ratchets of the rotatable element
for transmitting the torque. At the predetermined value of
torque, the ratchets of the movable element are disengaged
from the ratchets of the rotatable element. When the ratchets
of the movable element are disengaged from the ratchets of
the rotatable element, the movable element 1s moved up and
down 1n the handle. The movable element tends to wear away
the handle.

The present invention 1s therefore intended to obviate or at
least alleviate the problems encountered in prior art.

SUMMARY OF INVENTION

It 1s the primary objective of the present invention to pro-
vide a torque-exerting device with a durable clutch.

To achieve the foregoing objective, the clutch 1s arranged
between a handle and an axle of the torque-exerting device.
The handle includes a chamber defined therein by a wall. The
clutch includes a movable element, a rotatable element,
recesses and balls. The movable element 1s placed in the
chamber 1n an axially movable manner. The rotatable element
1s placed in the chamber 1n a rotatable manner and secured to
the axle. The rotatable element 1s 1n releasable engagement
with the movable element. The recesses are defined in the
movable element or the wall of the chamber of the handle.
Each of the balls 1s partially placed 1n a respective one of the
recesses and 1n contact with the wall of the chamber of the
handle or the movable element.

In another aspect, the handle includes a chamber and at
least one recess. The chamber 1s defined by a wall. The recess
1s defined 1n the wall of the chamber of the handle. The clutch
includes a movable element, a rotatable element and at least
one ball. The movable element 1s placed 1n the chamber 1n an
axially movable manner. The rotatable element 1s placed 1n
the chamber 1n a rotatable manner and secured to the axle. The
rotatable element 1s 1n releasable engagement with the mov-
able element. The ball 1s partially placed 1n the recess and

partially in contact with the movable element.

10

15

20

25

30

35

40

45

50

55

60

65

2

Other objectives, advantages and features of the present
invention will be apparent from the following description

referring to the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

The present invention will be described via detailed 1llus-
tration of four embodiments referring to the drawings
wherein:

FIG. 1 1s a cross-sectional view of a torque-exerting device
equipped with a clutch according to the first embodiment of
the present invention;

FIG. 2 1s a perspective view of a movable element of the
clutch shown 1n FIG. 1;

FIG. 3 1s a cross-sectional view of the torque-exerting
device taken along a line A-A shown 1n FIG. 1;

FIG. 4 15 a cross-sectional view of a torque-exerting device
equipped with a clutch according to the second embodiment
of the present invention;

FIG. 5 1s a cross-sectional view of the torque-exerting
device equipped taken along a line B-B 1n FIG. 4;

FIG. 6 1s a cross-sectional view of a torque-exerting device
equipped with a clutch according to the third embodiment of
the present invention; and

FIG. 7 1s a cross-sectional view of a torque-exerting device
equipped with a clutch according to the fourth embodiment of
the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Referring to FI1G. 1, a torque-exerting device 40 includes a
clutch 30 arranged between a handle 41 and an axle 45
according to a first embodiment of the present invention. The
torque-exerting device 40 1s a screwdriver 1n accordance with
the first embodiment. In use, the axle 45 1s engaged with a bit.
A predetermined value of torque can be transferred to the bit
from the handle 41 via the clutch 30. Under the predetermined
value of torque, the handle 41 1s engaged with the axle 45 via
the clutch 30 for transmitting the torque. At the predetermined
value of torque, the handle 41 1s disengaged from the axle 45
via the clutch 30. The handle 41 includes a chamber 43
defined therein for holding the clutch 30. Referring to FIG. 3,
the chamber 43 1s defined by a polygonal wall 50. The polygo-
nal wall 50 1s preferably a hexagonal wall that includes six
facets 52 alternately arranged with six corners 54.

The clutch 30 includes a movable element 10, a rotatable
clement 32, a spring 31, a plurality of balls 20 and a cover 34.
As best shown 1n FIG. 2, the movable element 10 includes a
hexagonal portion 11, a circular portion 12 coaxially extend-
ing irom the hexagonal portion 11, and ratchets 19 longitu-
dinally extending from the circular portion 12. The ratchets
19 are arranged along a circle at a free end of the circular
portion 12 of the movable element 10.

The hexagonal portion 11 of the movable element 10
namely includes six facets 13 alternately arranged with six
corners 14. The distance between any two opposite ones of
the facets 13 1s longer than the diameter of the circular portion
12 of the movable element 10. The hexagonal portion 11 of
the movable element 10 further includes six recesses 15 each
defined 1n a respective one of the corners 14. Fach of the
recesses 15 1s preferably a groove that includes an open end
16, a closed end 17, and an opening 18 extending to the open
end 16 from the closed end 17.

At least one of the balls 20 1s placed 1n each of the recesses
15. Four of the balls 20 are placed 1n each of the recesses 15
preferably. The diameter of the balls 20 1s marginally shorter
than the diameter of the recesses 135 so that the former can be




US 9,016,175 B2

3

placed 1n the latter. Each ball 20 1s partially placed in the
respective recess 15 and partially placed out of the respective
recess 13.

The diameter of the balls 20 may be shorter than or 1den-
tical to the width of the openings 18 so that the former can be
moved 1nto the recesses 15 via the latter. The diameter of the
balls 20 may be longer than the width of the openings 18 so
that the former cannot be moved through the latter and that the
balls 20 are moved 1nto the recesses 15 via the open ends 16.

Each ball 20 includes a portion 1n contact with a concave
face that defines the respective recess 15 and two other por-
tions 1n contact with two adjacent facets 52 of the polygonal
wall 50. Hence, each facet 13 1s separated from the respective
facet 52 by a gap D.

The rotatable element 32 includes a plurality of ratchets 33
longitudinally extending from an upper end. The ratchets 33
are arranged along a circle at the upper end of the rotatable
clement 32. The ratchets 33 are used for releasable engage-
ment with ratchets 19.

Inassembly, the spring 31 and the cover 34 are placed in the
chamber 43. The movable element 10 and the balls 20 are
placed in the chamber 43 so that the former are movable up
and down 1n the latter. The balls 20 are kept in the recesses 135
by the cover 34. The movable element 10 1s biased by the
spring 31 via the cover 34. The rotatable element 32 1s placed
in the chamber 43 so that the former 1s rotatable 1n the latter.
An upper end of the axle 45 1s connected to the rotatable
clement 32. A ring 44 1s attached to the handle 41, thus
keeping the clutch 30 1n the handle 41. A lower end 42 of the
axle 45 extends out of the handle 41 via the ring 44. The
rotatable element 32 1s engaged with a bat.

In use, a predetermined value of torque can be transterred
to the bit from the handle 41 via the clutch 30. Under the
predetermined value of torque, the ratchets 19 of the movable
clement 10 are engaged with the ratchets 33 of the rotatable
clement 32 for transmitting the torque. At the predetermined
value of torque, the ratchets 19 are disengaged from the
ratchets 33. As the ratchets 19 are disengaged from the ratch-
ets 33, the movable element 10 1s moved up and down relative
to the rotatable element 32 1n the handle 41. The movable
clement 10 1s however kept from the polygonal wall 50 by the
balls 20 that roll on the polygonal wall 50.

The friction between the balls 20 and the polygonal wall 50
1s small. Therefore, the wear of the polygonal wall 50 1s mald,
and the torque-exerting device 40 1s durable.

Referring to FIGS. 4 and 5, there 1s shown a torque-exert-
ing device according to a second embodiment of the present
invention. The second embodiment 1s like the first embodi-
ment except that each of the recesses 15 1s defined in a
respective corner 534 of the polygonal wall 50 of the chamber
43 of the handle 41 instead of a corner 14 of the hexagonal
portion 11 of the movable element 10. Each of the recesses 15
1s preferably a groove that includes two closed ends 17 and an
opening 18. Each corner 14 of the polygonal portion of the
movable element 10 1s chamfered.

Referring to FI1G. 6, there 1s shown a torque-exerting device
according to a third embodiment of the present invention. The
third embodiment 1s like the second embodiment except that
two recesses 15, instead of one, are defined 1n a respective
corner 54 of the polygonal wall 50 of the chamber 43 of the
handle 41. In each comer 54 of the polygonal wall 50 of the
chamber 43 of the handle 41, the openings 18 of the recesses
15 may or may not be overlapped.

Referring to FIG. 7, there 1s shown a torque-exerting device
according to a fourth embodiment of the present invention.
The fourth embodiment is like the first embodiment except
being a wrench 70. The wrench 70 includes a handle 72, a
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knob 74, a head 76 and a tongue 78. The wrench 70 further
includes a transmission mechamsm although the latter 1s not
shown. In a first mode of operation, the handle 72 1s rotated or
pivoted about a vertical axis, 1.¢., about the tongue 78. Torque
1s transierred to the head 76 from the handle 72 and then to the
tongue 78 from the head 76 via the transmission mechanism.

In a second mode of operation, the handle 72 1s rotated
relative to the head 76 about a horizontal axis. Torque 1s
transierred to the transmission mechanism from the handle 72
via the clutch 30 and then to the tongue 78 from the transmis-
sion mechanism. In the second mode of operation, the value
ol the torque cannot exceed a limit set by operating the knob
74.

The present invention has been described via the detailed
illustration of the embodiments. Those skilled in the art can
derive variations from the embodiments without departing
from the scope of the present mvention. Therefore, the
embodiments shall not limit the scope of the present invention
defined 1n the claims.

The invention claimed 1s:

1. A torque-exerting device including:

a handle including a chamber defined therein by a wall;
an axle;

a clutch including:

a movable element placed in the chamber 1n an axially
movable manner;

a rotatable element placed 1n the chamber 1n a rotatable
manner and secured to the axle, wherein the rotatable
clement 1s in releasable engagement with the movable
element; and

recesses defined in one of the movable element and the
wall of the chamber of the handle; and

balls each partially placed 1n a respective one of the
recesses and 1n contact with the other of the movable
clement and the wall of the chamber of the handle.

2. The torque-exerting device according to claim 1,
wherein the recesses are defined in the movable element,
wherein the balls are 1n contact with the wall of the chamber
of the handle.

3. The torque-exerting device according to claim 2,
wherein the wall of the chamber of the handle 1s a polygonal
wall with alternate facets and corners, wherein each of the
balls 1s 1n contact with two adjacent ones of the facets of the
wall of the chamber of the handle.

4. The torque-exerting device according to claim 3,
wherein the movable element includes a polygonal portion
with alternate facets and corners, wherein each of the recesses
1s defined 1n a respective one of the corers of the polygonal
portion of the movable element.

5. The torque-exerting device according to claim 1,
wherein the recesses are defined 1n the wall of the chamber of
the handle.

6. The torque-exerting device according to claim 5,
wherein the movable element includes a polygonal portion
with alternate facets and corners, wherein each of the balls 1s
in contact with a respective one of the corners of the polygo-
nal portion of the movable element.

7. The torque-exerting device according to claim 6,
wherein the corners of the polygonal portion of the movable
clement are chamifered.

8. The torque-exerting device according to claim 6,
wherein the wall 1s a polygonal wall with alternate facets and
corners, wherein each of the recesses 1s defined in a respective
one of the corners of the polygonal wall.

9. The torque-exerting device according to claim 6,
wherein the wall 1s a polygonal wall with alternate facets and
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corners, wherein two adjacent ones of the recesses are defined
in a respective one of the corners of the polygonal wall.

10. The torque-exerting device according to claim 1,
wherein the clutch further includes a spring for keeping the
movable element 1n engagement with the rotatable element. 53

11. The torque-exerting device according to claim 1,
wherein each of the recesses includes two closed ends and an
opening between the closed ends, wherein the width of the
opening 1s 1dentical to or shorter than the diameter of the ball.

12. The torque-exerting device according to claim 1, 10
wherein each of the recesses includes an open end, a closed
end and an opening between the open and closed ends,
wherein the width of the opening 1s 1dentical to or shorter than
the diameter of the ball.

13. The torque-exerting device according to claim 11, 15
wherein the clutch further includes a cover for closing the
open end of the recess.

14. The torque-exerting device according to claim 13,
wherein the clutch further includes a spring for biasing the
movable element via the cover. 20

15. The torque-exerting device according to claim 1,
wherein the movable element further includes ratchets longi-
tudinally extending from an end, wherein the rotatable ele-
ment includes ratchets in releasable engagement with the
ratchets of the movable element. 25
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